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THE FUNCTION AND USE OF SULPHUR DIOXIDE
IN WEST AUSTRALIAN WINEMAKING
This article should be of particular interest to the smaller West
Australian winemaker. It outlines the function, use and
importance of sulphur dioxide in the production of quality wine.

By D. M A N N , B.Sc. (Agric), R.Dip.Oen., Adviser, Viticulture Section

T H E judicious use of sulphur dioxide is perhaps the most important of the fundamentals
of winemaking in a hot climate. Western Australia's vintage, centred in the Swan Valley
just a few miles north-east of Perth, is subjected to some of the highest summer temperatures experienced by a quality wine producing district.
In this environment, it is important to make good use of sulphur dioxide to avoid wine spoilage.

Local winemakers are confronted with a
number of special circumstances necessitating valid modifications to the usually
accepted techniques of winemaking. Most
wineries are of small size and have an
annual vintage in the order of 10,000
gallons. The size of the average winery
does not economically justify the installation of expensive cooling plants capable
of controlling hot fermentations.
Hot fermentations are often caused by
high climatic temperatures. These high
temperatures in association with fermentation and wine storage, together with
a naturally induced low grape acidity,
make it imperative that West Australian
winemakers be particularly careful to
avoid bacterial spoilage and oxidation of
their wines. The prevention of these two
categories of wine spoilage is a basic
principle underlying the use of sulphur
dioxide.
The function of sulphur dioxide

Sulphur dioxide is both a powerful antiseptic and a strong antioxidant.
As an antiseptic, small quantities of
sulphur dioxide can prevent the development of the usual types of bacteria and

wild yeast organisms found in grape must
and wine. It is indeed fortunate that true
wine yeasts can tolerate and remain active
in the presence of much higher levels of
sulphur dioxide than can be tolerated by
most bacteria and wild yeasts. Broadly
speaking, the principle of using sulphur
dioxide as a wine antiseptic is to use
sufficient of the substance to prevent the
development of spoilage organisms at all
times and yet not too high a level to
prevent wine yeast activity during the
fermentation of the must.
As an antioxidant, sulphur dioxide has
the ability to nullify the action of oxygen
on wines. This is particularly important
with table wines, for oxidation of these
wines in the usual forms of browning of
colour and loss of freshness on the palate
is very undesirable.
Free and combined sulphur dioxide

When sulphur dioxide is added to either
must or wine, there is chemical activity
between the natural compounds of the
wine and the sulphur dioxide. A proportion of the added sulphur dioxide combines with organic compounds such as
aldehydes and sugars in the wine. The
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Forms of sulphur dioxide

Three forms of sulphur dioxide are used
in wines by West Australian winemakers.

bined
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size of this proportion depends mainly on
the amount of sulphur dioxide added, the
length of time since the addition and the
acidity of the wine. This proportion is
known as bound or combined sulphur
dioxide in contrast to the remaining free
sulphur dioxide.
The free form has far greater antiseptic
and antioxidant capacity than the combined form.
The graph is an approximation to
indicate the general relationship between
free and combined sulphur dioxide. There
are three important aspects to note:
• At low levels of sulphur dioxide
(around 100 parts per million),
most of the substance is usually
in the combined form.
• As the total quantity of sulphur
dioxide increases there is usually
a greater proportion in the free
state.
• The proportion of free sulphur
dioxide tends to decrease with
time after the addition of the
substance to wine.
High acid wines usually have a greater
proportion of free sulphur dioxide than
do low acid wines. Thus low acid wines
need more sulphur dioxide than high acid
wines.
The tendency for the proportion of free
sulphur dioxide to decrease with time is
the reason for adding regular small
amounts of sulphur dioxide to wines in
bulk storage. It is free sulphur dioxide
that is mainly responsible for the antiseptic and antioxident properties of the
substance.

Pure sulphur dioxide
Pure sulphur dioxide is normally supplied in cylinders of liquefied gas. Direct
additions of gas into must or wine may
be made with the aid of a sulphotometer
and it is this method of addition that is
usually employed by large wineries.
1 oz. of pure S0 2 per 100 gallons = 62
p.p.m. of SO*.
5 per cent, sulphurous acid
The sulphurous acid form of sulphur
dioxide is considered the most suitable
for the smaller winemaker. It may be
easily prepared by obtaining a cylinder of
liquefied sulphur dioxide gas and bubbling
the gas slowly through water in a suitably
sized, non-corrosive container until the
sulphurous acid produced is of 5 per cent,
strength. A Beaume hydrometer (normally
used for measuring grape sugar concentration) may be used to gauge the correct
strength of the sulphurous acid in conjunction with the following table.
DENSITY OF A 5 PER CENT. SULPHUR
DIOXIDE SOLUTION
Solution Temperature (°F)
40
45
50

Degrees Beaume'
4.6
4.3
4.0

55
60
65

3.7
3.4
3.1

70
75
80

2.8
2.5
2.2

85
90

1.9
1.6

1 pint of 5 per cent, sulphurous acid
solution per 100 gallons = 1 oz. of pure SO2
per 100 gallons = 62 p.p.m. of S02.
5 per cent, sulphurous acid is easy to
use and enables very accurate additions
of sulphur dioxide to be made quickly to
small quantities of wine.
Potassium metabisulphite
Both powdered and coarse crystals of
potassium metabisulphite are commonly
110
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used as a source of sulphur dioxide. Pro- dioxide and fermentation will proceed
Should hot temperatures
vided the material is fresh, stored in an favourably.
airtight container and weighed out accur- induce a temporarily "stuck" fermentaately, it is a satisfactory substance to use. tion then there will be adequate sulphur
Crystals maintain their strength longer dioxide present to prevent bacterial spoilin storage. However, powder dissolves age until fermentation is re-started. Most
much more easily and, provided it is kept of the crusher addition of sulphur dioxide
in good condition, is favoured.
is released and evolved during fermentaWhen potassium metabisulphite is added tion.
to must or wine, it dissolves to produce
At the end of fermentation, wines
sulphur dioxide. However, it also intro- almost invariably contain from 100 to 120
duces potassium into the wine and this p.p.m. of sulphur dioxide. Most of this is in
will increase the possibility of incurring the combined state and therefore further
tartar precipitation (deposition of potas- additions are desirable.*
sum bi-tartrate). Also, some winemakers
consider that potassium metabisulphite
Additions of sulphur dioxide to wines in
slightly reduces wine quality.
2 oz. of potassium metabisulphite per bulk storage
It is desirable to have all wines tested
100 gallons = 70 p.p.m. of sulphur dioxide.
When potassium metabisulphite is added for both free and combined sulphur
to a wine, it tends to reduce the acidity dioxide content immediately following the
of the wine. For this reason, whenever completion of fermentation. This will
potassium metabisulphite is used, the enable the winemaker to know exactly
same weight of tartaric acid should also what quantities of sulphur dioxide to use
be added. It is not necessary to add tar- in subsequent additions. Even so, it may
taric acid when using pure sulphur dioxide be assumed that at the completion of
fermentation, there is very little free
or sulphurous acid.
sulphur dioxide present in the wine.
Additions of sulphur dioxide to must at
crushing time

Either during or immediately following
grape crushing a large single addition of
sulphur dioxide should be thoroughly
mixed throughout the must. Unless complete temperature control of fermentation
is available, the addition should be in the
order of 300 to 400 p.p.m. of sulphur
dioxide. This corresponds with about 12
oz. to 16 oz. of potassium metabisulphite
or 7 pints to 9 pints of sulphurous acid
per ton of grapes. The higher level is
favoured for table wines and the lower
level for fortified wines. Table wines
normally have longer fermentation than
fortified wines.
If the grapes are at all mouldy or rain
damaged, the dose of sulphur dioxide
could be increased slightly. The dose
could be lowered slightly for distillation
wine, as excess sulphur dioxide can cause
problems during distillation.
The above addition of sulphur dioxide
to the must will give good protection from
bacterial spoilage and oxidation during
fermentation.
Wine yeast will quickly
become acclimatised to the level of sulphur

(a) Table wines
With dry table wines in bulk storage, it
is desirable to maintain a level of about
20 to 30 p.p.m. of free sulphur dioxide.
This will be sufficient to prevent the
development of acetic and lactic acid
producing bacteria and give good protection against oxidation. If a table wine has
its total sulphur dioxide content lifted by
about 50 to 100 p.p.m. over a period of two
or three months following fermentation,
then little trouble should be experienced.
This increase is usually made in several
small additions. These often correspond
with racking wines from gross lees or
fining lees.
Red table wines should not receive
additions of more than 15 to 20 p.p.m. at
one time. Heavier additions may cause
excessive bleaching of colour.
If a dry table wine is kept in bulk during spring and summer, it should receive
additions of about 15 p.p.m. of sulphur
dioxide every month.
* Note that the maximum permissible level total
sulphur dioxide in a wine is 350 p.p.m.—Health Regulations.
Ill
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Holding a sweet table wine (such as a
Sauterne type) in bulk storage is not
recommended for small winemakers as it
is necessary to maintain high levels of free
SO2—about 100 p.p.m.—to prevent any
chance of secondary fermentation. Small
winemakers are advised to use the blending method to make a sweet table wine,
for with this method it is much easier to
avoid secondary fermentations and make
the required sulphur dioxide additions.
(b) Fortified Wines
Because of the high alcohol content of
fortified wines they are usually more
easily maintained in sound condition than
are table wines. Following fortification,
an addition of about 30 to 40 p.p.m. of
sulphur dioxide every year for bulk stored
wines should be adequate. One possible
exception to this is with flor sherry
material. In this case the sulphur dioxide
content must be carefully watched so as
not to prevent the growth and development of the flor yeast.
Additions of sulphur dioxide before bottling

With a dry table wine, a free sulphur
dioxide content of about 30 to 40 p.p.m.
just prior to sterile filtration and bottling
is considered desirable. This usually
requires a bottling addition of about 20
p.p.m. which will prevent the development
of bacterial spoilage in the bottle.
Sweet table wines should have in the
order of 100 p.p.m. of free sulphur dioxide
present at bottling time together with
sterile filtration in order to suppress
secondary fermentation in the bottle.
Fortified wines may be bottled without
further additions of sulphur dioxide, but it
is good practice to have about 20 p.p.m.
(free) present at this stage.

p.p.m. of sulphur dioxide in the water, the
casks may be kept in perfect condition.
Bottles
Rinsing clean bottles with water containing 1,000 p.p.m. of sulphur dioxide
just before bottling is sound practice. It
assists in achieving conditions close to
sterility in the bottles.
Young wines
Young wines affected by the presence
of hydrogen sulphide, which results in an
unpleasant odour, can usually be restored
by racking off lees and adding around 50
to 100 p.p.m. of sulphur dioxide. The
sulphur dioxide acts chemically with the
hydrogen sulphide and removes it from the
wine.
Excess sulphur dioxide

It is certainly not desirable to market
wines which show obvious evidence of
sulphur dioxide on both the bouquet and
the palate. This fault will not occur if
the wines are properly handled and
sulphur dioxide is used with care and
discretion. Free sulphur dioxide is usually
very difficult to detect under about 50
p.p.m., depending upon the wine type.
Naturally, sulphur dioxide will be more
readily detectable in a delicate table wine
than in a full bodied sweet wine.
With proper care, sulphur dioxide can
be used with confidence, for without it
West Australian winemakers would never
succeed.
The Ripper test for sulphur dioxide

The Ripper test is a relatively simple
and accurate method for determining the
sulphur dioxide content of wine. Both
free and total SO2 are determined and
the difference between the two figures
represents combined SO2.
The following is an outline of the test.
Other winery uses of sulphur dioxide
(1) Prepare a fresh starch solution by
Casks
placing a small quantity of starch
Mainly between bottling time and the
powder and water in a glass
following vintage, it is not always possible
beaker and heating to boiling
to keep oak casks full of wine. If the
point.
casks are emptied, washed and left, the
Allow to cool to a thin paste.
wood will dry out and cracks will develop
to cause leaks when they are again filled.
(2) Fill a burette with 0.02 N iodine
Filling with water alone will prevent drysolution after first rinsing the
ing out but will result in sour casks.
clean burette with a small quanHowever, by maintaining a level of 650
tity of the iodine solution.
112
Journal of Agriculture, Vol 9 No 3 1968

(3) Pipette 25.0 mis. of wine sample
into a small conical flask, add 50
mis. of distilled water and 5 mis.
of 10 per cent, caustic soda. Cork
the top of the flask and allow to
stand 15 minutes.
(4) Pipette 25.0 mis. of wine sample
into another small conical flask,
add 50 mis. of distilled water,
then 5 mis. of 3 and 1 sulphuric
acid and 2 or 3 drops of starch
solution. Titrate with 0.02 N
Iodine to a blue end-point.
(5) Note the quantity of Iodine used
(mis. of iodine multiplied by 25.6

gives free S0 2 in parts per
million).
(6) To determine total SOz in p.p.m.:
after the flask containing wine
and caustic soda has been allowed
to stand for 15 minutes, proceed
exactly as for determining free
S0 2 . That is, add 5 mis. of sulphuric acid, a few drops of starch
solution and then titrate with
Iodine.
(7) Rinse all glassware with distilled
water after use. Store chemicals
in a cool, dry, dark place.
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